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§1. Introduction
We consider the first order partial differential equation in JJ^xQ), 3T], r>o, ( 
1.1) L[»-t t _ ZAj(x 9 t)--u-B(x, 0*=/(*, 0,
where Aj(x, t) and B(x, t) are matrices of order m, infinitely differentiable with respect to t and x = (x l9 ... 9 x p ), and u and / are vector-valued functions with m components. We consider the Cauchy problem for this equation with intial values given at t = t Q >0. We say that the Cauchy problem for (1.1) is uniformly well posed, if for any /(#, t) infinitely differentiable and for any intial value u(x, t 0 ) infinitely differentiable, there exists uniquely the infinitely differentiable solution u(x 9 t} of (1. We suppose that the multiplicity of the characteristic roots is independent of x, t and ?. More precisely where j^(/ = l, 2,..., /) are positive integers independent of (x, £, ?) and
Then we have 
Though S. Mizohata has proved already in Q(T) and Qll] the sufficiency of Theorem 1.1 and (ii)=^(iii) in Corollary, we shall explain these facts. Namely, under the assumptions (1.2), (1.3) and the diagonalizability of ^Aj(x, £)fy, we can construct locally the symmetrizer of 2 ^/(# 9 Of/ and can derive the finite propagation speed of the solution of (1.1) and the existence of the solution of (1.1) for any
and in ^?(i 2 (U^)), with compact supports, respectively. We put as the
where A(x 9 t: £)* is the adjoint matrix of A(x, t: f), P( 
t: $))*=S(x, t: ?)A(x 9 t:?).
Moreover under the assumption (1.3)', we have
The proof of these properties is due to K. O. Friedrichs QT]. The sufficiency of Theorem 1.1 can be proved by use of the properties (1.6), (1.7) and (1.8) and (ii)=^(iii) in Corollary by use of (1.7)' (See S. Mizohata [10] , [11] ).
In the next section we shall prove the necessity of Theorem 1.1 by use of the modified method which P.D. Lax introduced in Remark 3. For the single higher order equation P(x 9 t: ~~-, ^ -) of homogeneous order m 9 it is known that the characteristic roots of P(x 9 t; A, £) are real distinct, if and only if P(x 9 t; -^-, ^ -J is strongly hyperbolic. This fact follows from the results which S. Mizohata and Y. Ohya in [12] and [13] , and H. Flaschka where M is independent of A.
3) Let u^x, t) be the solution of (1.1) for
/^(x, t) and gp(x). Then the uniqueness of the solution implies
3) These inequalities will be proved in appendix. 
We shall prove this lemma in the appendix.
Remark. It is known that characteristic roots h^x, t: $) of A(x, t:
are real, if the Cauchy problem of (1.1) is uniformly well posed (cf. S. Mizohata [9] Our purpose is to construct the asymptotic solution {v(x, £)} of (2.10) with /=0 and v Q = Q 9 which violates the inequality (2.11).
We construct the asymptotic solution of the following form, where i = >/ -!, and where Pj is polynomials of (<7 l5 ..., <7y_ Wl ). Hence we can determine <7y so that (2.18) holds. Next we determine h°(n) such that A(n)h Q (n) = Q. As we can write
we obtain the relations,
We choose h mi (n} = a(n} m^l a
Then we have Hence we can expand h Q (n) as On the other hand we obtain by virtue of (2.20),
Hence it follows from (2.11), (2.23), (2.24) and (2.25) that 
